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B E:N\IHEREEOE(Rusua densifolia) I F AR B/ 15 MuEY, RREHTEE K D-FIGHER
(1) JEEERR(2) 3-RMEL M (3) . (22 E, 24 R )-3B-hydroxyergosta-5 , 22-diene (4) . 33-hydroxy-5a, 8a-epidioxy-246-methylc-
holesta-6-ene(5) JE ML BT (6) 3p-hydroxy-5a, 8a-epidioxyergosta-6, 22-diene (7) K IR AL (8) JREEDE (9) JR T 45 — B
(10) B ZBABF (11),1,4- T = 8 (12). 1-Z 2£-B-D- 0 1 %] %5 §% 7 (13) . 2-acetamino-2-deoxy-B-D-glucose (14) I
cerebroside B(15),
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Chemical study on Russula densifolia

MA Bing-ji, LIU Ji-kai*
( Kunming Institute of Botany, the Chinese Academy of Sciences , Kunming 650204, China)

Abstract: Fifieen compounds were isolated from higher fungus Russula densifolia. They were identified as D-allitol (1) , stearic
acid(2) , furan-3-carboxylic acid(3), (22 E, 24 R)-3B-hydroxyergosta-5,22-diene(4) , 33-hydroxy-5«, 8a-epidioxy-245-methylc-
holesta-6-ene(5) , dihydrafuran-2, 5-dione(6) , 3B-hydroxy-5q, 8a-epidioxyergosta-6 , 22-diene(7) , palmitic acid(8), uracil(9),
cis-butenedioic(10) , thioacetic anhydride(11), succinic acid(12), 1-ethylic-B-D-glycoside (13) , 2-acetamino -2-deoxy-B-D-

glucose(14) and cerebroside B(15).

Key words: higher fungi; Russulaceae; Russula densifolia; steroid;ceramide

41 75 # (Russulaceae ) 38 F P T '] ( Basidiomy-
cotina )-8 B ( Agaricales) & KRt 22— R 43T,
LMRAR ST #, T HTFHAK. EEELE
JB ( Lactarius Y FI4L %% /& ( Russula ) . FLEEJR MIFFELEL
% ( Lacarius insulsus ) SRR FLEE (L. piperatus ) S EZL
%5 (L. vellereus ) Fl 41 %% J& i1 K 41 %% ( Russula alu-
tacea) B LL%E (R . densifolia ) . R 41 %E (R . foetens )
& REELXTHFH AN, RN
ENTAGRERNRERB=YHET T REND
3¢, A 045 R ARSI B4, BE A REN
ARBREETLEEIT —RIGHF TG
M=mERE",

FERELLE (Russula densifolia ) F LA P %K, B
HOGEE6, FEKRRERBE  ZHLTas
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ERRE, BRITNERLALEF LR FTHRILER R
FREW 15 MU E Y, EBGEIERE S HI %S E R D-
] 0 L B G MR 3-FR MR UK M. (22E, 24 R )-3B-hy-
droxyergosta-5, 22-diene . 33-hydroxy-5a, 8a-epidioxy-24§-
methylcholesta-6-en., 3% 18 BF , 3B-hydroxy-Sa, 8a-epid-
ioxyergosta-6,22-diene AXARMA R G 0E MU T 46 Z B8
FANZ MR 1,4-T 8. 1-Z #-3-D-ML M # & 4
# \2-acetamino-2-deoxy-B-D-glucose F1 cerebroside B,
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1.1 #R548

FRBLEE (R. densifolia) F 2003 F 7 AR F =
MREL FEHREAEYTRIEBEREE, 7
FHETHERNERBHHEDTRTIIRAE (R
5 . HKAS-39210)

A ENRERU R XPC-1 BB A
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JE{L M E; IR B Bio-Rad FS-135 4L 41 3 {3
;B VG Autospec-3000 Ji 1 {3l 52 ;s Be A3t Hk
By Bruker AM-400, AM-500 J%E , A#RH TMS.

KR HTRERE (200 ~ 300 H)M#ER B R a1
SEHEAT £, BEIEN 254,365 m 5K,
10% MR ZEERAGREERLCEMA R A X3
#EBB,

1.2 RESHHE

B mRELALE 20 kg FEZRBMUBIREY
500 g, B RERBRE GBI H LAY 1(220 mg) ; BH
580~ 100 HEERE 1:1 #4F, A A A MEB BT X
£U5-FREERE. MBS 50 g, &7 M-
EHRFE(95:5~85: 5)EBREENBEMLEY 2
(20 g) 1 4(4 mg) ; FHRBRH 40 g, ZEMG-LBR L
BERGE(95:5 ~ 80:20) EE A E B BIL AW 3(6
) +5(5 mg) .6(40 mg) F1 9(2.6 g); FA5-FPEE(9:1)
BHBHA 150 g, AREBEEN , B5-FERAGE T
Bo EE-FEE(95:5) %4, riifb& % 11(400
mg) , BA5-FBE(90:10) 744 RP-18 REHEEHH
LAY 8(6 mg) . 10(120 mg) \12(110 mg) ., &1}-
FEE(85:15) WA B EMLEY 13(2.5 g) M 14(10 g);
F07-FRE(8:2) B 8B4 50 g, RREB R A-Z
BMZEE(7:3) BB T8 H i RP-18 EEHT (H
B2.K =8:2)RBLAY 15(6 mg),

1.3 UEEHMRER
SIS Gy
3 11 14 T

D-FIEBEEE(1)
mp.154.5 ~ 156 C, [a]p?:

CeH1Os, TES SR (F M),
+0°(c=0.1,H,0);

FAB-MS m/z(%): 181 [ M-H]"(100); " C NMR (100
MHz,D,0)8:73.6(C-3,4),72.0(C-2,5),66.0(C-1,
6). NMR 3035 XHRERFA T,

MERE B (2) CigHyO,, HBEK, mp. 67 ~ 69
C;EL-MS m/z(rel.int. %) :284[M]* (94), 241(45),
185(98),171(40),143(25) ,129(95) . NMR ¥({E 53
MEAAP,

SHEBW (3) GHO, HBRREH (T
E),'H NMR(500 MHz, CDCL;) 8:7.62(br.s, H-2),
7.30(dd, J =1.6~3.5 Hz,H-5),6.53(d, J = 1.6 Hz,
H4) FAB-MS m/z(%):111[M-H]; BC NMR(125
MHz,CDCly) 8:111.9(C4),119.2(C-3),144.4(C-5) ,
146.9(C-2), 161.9(-COOH) . NMR ¥4 5 3C iR B 7F
£l

(22E, 24R )-3 B-Hydroxyergosta-5, 22-diene
(4) CyHoO, BEE G (FAF), mp.178 ~ 180 C;
EILMS m/z (rel.int. %): 398 [M]* (25), 383 [ M-
CH;]*(38),380[ M-H,0]* (10),365(10),337(21),
255(82),125(30),105(50),69(96),55(100), BA L
HiESE MR-,

3p-Hydroxy-5a, 8a-epidioxy-24&-methyicholes-
ta-6-ene(5)  CyHesOy, TtaET B (HAT ), mp.185 ~
186 C;[a)p®:-19°(c = 0.1, CHCL); L 4M%E#: IR
(KBr) vy : 3310, 3010, 1740, 1460, 1278, 1078, 1046,
690 cm! s EI-MS m/z (rel.int. % ):430[M]* (8),412
[M-H,0]* (21),398[M-2 x 0]* (20),251(35),55
(100) ;'"H NMR(500 MHz, CDC);) 8:6.49,6.22(2H, d,
J=8.5Hz,6 and 7-H),3.95(1H,m,3-H) ,0.89(3H,
5,19-H); C NMR(125 MHz, CDCl;) 8:35.6(C-1),
30.1(C-2),66.2(C-3),38.8(C4),82.1(C-5),135.3
(C-6),130.7(C-7),79.4(C-8),51.0(C-9),36.8(C-
10),23.1(C-11),38.9(C-12),44.6(C-13),52.4(C-
14),20.5(C-15),28.2(C-16),56.2(C-17),12.6(C-
18),18.2(C-19),39.0( C-20), 18.8(C-21), 33.4(C-
22),30.5(C-23),39.4(C-24),31.3(C-25),17.6(C-
26),20.4(C-17),15.4(C-28) ,

WM BB (6) CHO, BB R (EH),
mp.102 ~ 104 C; EI-MS m/z(rel.int. %) :100(M]*
(55),72(20),55(100) ; '"H NMR (500 Hz,CD,0D)3§:
2.4(4H, brs2 x CH,) ;"3C NMR( 125 MHz, CD;0D) & :
165.5(C0),25.8(CH,),

3p-Hydroxy-5a, Ba-epidioxyergosta-6, 22-diene

S
£ SN

!
|
|


http://www.cqvip.com

2005 Vol.17 No.l

0000 http:/iwww.covip.d

KRGS ERABAFE RN 31

(7) CygHyuOs, LE & (8 45), mp.177~ 179 T,
[adp®: 20°(c =0.1,CHCL); Z5MEi%: R(KBr)
Vs s 3525, 3309, 2955, 2812, 1650, 1460, 1380, 1047,
1043,968,935,858 cm; EI-MS m/z (rel.int. %) : 428
[M]*(10),410[ M-H,0](10),396[ M-2 x 0] (40),363
(35),251(85),55(100) ;'*C NMR(125 MHz, CDCL )4
135.4( C-6 ),135.1( C-22 ),132.3( C-23 ), 130.6¢(
C-7),82.2( ¢5),79.4( C-8),66.3( C3),56.1(
C-17 ),51.6( C-14 ),51.0( C-9 ),44.5( C-13 ),42.7
( C-24),39.7( C-12 ),36.9( C-10 ),34.6( C-1 ),
33.0( C-25 ),30.0( C-2 ),28.6( C-16 ),23.3( C-11
),20.6( C-21),20.5( C-15),19.8( C-26 ),19.6( C-
27),18.1( C-19 ),17.5( C-28 ),12.8( C-18 ) , NMR
BiE 5 o —8 4,

PEEE(8) CeHx0,, HEL (R 15), mp.60
~62 C;EI-MS m/z(rel.int. %) :256[M]* (12),241
(20),227(45),213(30),199(5),115(15),73(100) ;
EirAEM X B—2,

REERE (9) CHN,0,, HEE K, EI-MS m/z
(rel.int. %) :112[ M* 1(82),69(25); FAB-MS m/z
(%):111[M-1]"(100) ; 'H NMR (400 MHz, DMSO-d;)
8:7.37(1H,d, J =7.6 Hz,H-6), 5.44(1H,d, J = 7.6
Hz,H-5), NMR 3355 cavERF& 1Y,

TR =8 (10) CHO,, X5 (FN),
mp.300 ~ 302 C; FAB-MSm/z(%): 115[M-1]
(100); BC NMR (100 MHz, D,0) 8:173.2(C-1, 4),
136.5(C-2,3)o NMR 3530 —3(5),

WA ZERET(11) CHe0.S, HEAMK,FAB-MS
m/z(%):117[M-1]7(100) ; HR-FAB-MS m/z(%):
116.9962[ M-11-(100) ; '"H NMR (400 MHz, CsDsN) &
2.56(3H, s,-CH;); *C NMR (100 MHz, CsDsN) &:
176.1,29.8(-CHs) . NMR ¥ 5 R4,

1,4TZ8(12) CHs0,, X7 dis (F BH),
mp.184 ~ 186 C; FAB-MS m/z (%): 117 [M-1]
(100) ;'"H NMR(400 MHz, CsDsN) & : 3.02(4H, CH, x
2);3C NMR (100 MHz, CsDsN) 8:30.3(-CH,-), 175.4
(-COOH),

1-ZE-B-D-MBAEEH (13) CHc0s, L
B3, [a]p®: +152°(c =0.1,H,0); FAB-MS m/z
(%):209(M-1](100); 'H NMR (400 Hz, CsDsN) 8-
4.27(d, J = 7.8 Hz,H-1); 3.62,3.97(m, 1-CH,-),
3.17-3.91(m,5H),1.21(t, J = 7.0 Hz, 1-CH;); C

NMR (100 MHz, CsDsN) &: 104.4 (C-1),78.5(C-3),
78.4(C-5),75.6(C-2),71.2(C4),65.9(C-1),63.0
(C-6),50.4(1-CH,-), 15.9(1-CH;), NMR $(#E 53
BMERFE,

2-Acetamino-2-deoxy-B-D-glucose (14)

CeHyis OsN, B & 4§ (H %), mp.205 ~ 206 C,
[alp®: +52°(c=0.2,H,0); FAB-MS m/z(%):220
[M-1]-(100),202[ M-1-H,0](5) ; *C NMR(100 MHz,
DMS0)6:169.5(C=0),90.6(C-1),72.1(C-5),71.2
(C4),70.6(C3),61.2(C-6),54.3(C-2),22.7(-
CH;) ., NMR ¥ 5 it ERr& v,

Cerebroside B (15) Cq Hp NOy, B 541 K,
mp.144~ 146 C, [alp?: +5.2°(c = 0.1, A M);
FAB-MS m/z(%):726[ M-1]7(100), 564 [ M-1-162]
(30); HRFAB-MS m/z 726.5561 [ M-11 (it & {4
726.553); '"H NMR(400 MHz, CD;0D) 8:3.63 (m, H-
a),3.99(dd, J = 10.7,5.4 Hz, H-b) ,4.16(m, H-2),
4.16(m,H-3),5.47(m,H4),5.47(m,H-5),1.94(m,
H-6),1.94(m, H-7),5.32(m, H-8), 1.82(m, H-10),
1.24(m,H-11),1.14(br.s,H-12),0.78(t, H-18) ,1.45
(s,H-19),4.15(m, H-2'),1.41(m, H-3'),1.25(br.s,
H4' ~ H-13'), 1.25(br.s, H-15'), 0.76 (1, H-16"),
4.98(d, J=7.6 Hz,H-1"),3.31(m,H-2"),3.63(m, H-
3"),3.63 (m, H4"),3.16 (m, H-5"), 3.86 (dd, J =
11.8,5.6 Hz, H-a),3.91(br.s,H-b),7.38(d, J = 8.7
Hz,-NH); *C NMR(100 MHz, CD;0D) §:68.6(C-1),
53.2(C-2),71.8(C-3),130.2(C4),131.3(C-5) ,38.4
(C-6),30.6(C-7),122.4(C-8),134.5(C-9),31.5(C-
10),27.3(C-11),28.2 ~ 27.1(C-12 ~ C-15), 30.4(C-
16),21.8(C-17),13.1(C-18),15.2(C-19),174.3(C-
1'),71.1(C-2'),34.2(C-3"),28.2 ~ 27.4(C4’ ~ C-
13'),27.1(C-14'),21.3(C-15"),13.3(C-16'), 104.3
(C-1")73.6(C-2"),77.2(C-3"),70.5(C4"),77.4(C-
5"),61.6(C-6")o NMR $i8 5 SCRRERF A1),

2 tig

ZEHPAEMAUATFER/PNARKER
Ko WML WRA —E M IEE, 2-Acetamino-2-de-
oxy-3-D-glucose (1) N R NG W R T, EARR
URRFIER LR BETE R, AR REBUILT

BEARBEMEDNEATRIALIRLEYHE
B, REE(9) RA U1 B 83O, R L
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R Wi B BA %S DERGEIER, BB A HTRR
CHARER B, A ZBRE (1) BN
W BBIR B Lecanosticta acicola MBUREE, Bx¢
BN KIER SR R IR ZEE 2 E
EZLEMA), Cerebroside B(15) B Hili M . HUH % |
SRR A,
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